Ovarian venous, ovarian arterial and uterine venous blood were collected from the same side as a corpus luteum in 10 nonpregnant and 10 pregnant ewes at day 15 postestrus. Both ovarian and uterine venous samples were collected by venipuncture. Ovarian arterial blood was collected into heparinized centrifuge tubes after a small portion of the artery was dissected free from mesovarium and then severed. Arterial blood flow was estimated by timed collection. Ovaries and corpora lutea were removed, frozen in .vials placed in liquid nitrogen, weighed and stored at -20 C. Prostaglandins F (PGF) in plasma and tissue were quantified by use of radioimmunoassay.
SUMMARY
Ovarian venous, ovarian arterial and uterine venous blood were collected from the same side as a corpus luteum in 10 nonpregnant and 10 pregnant ewes at day 15 postestrus. Both ovarian and uterine venous samples were collected by venipuncture. Ovarian arterial blood was collected into heparinized centrifuge tubes after a small portion of the artery was dissected free from mesovarium and then severed. Arterial blood flow was estimated by timed collection. Ovaries and corpora lutea were removed, frozen in .vials placed in liquid nitrogen, weighed and stored at -20 C. Prostaglandins F (PGF) in plasma and tissue were quantified by use of radioimmunoassay.
Nonpregnant. and pregnant ewes did not differ in concentration (ng/ml) of PGF in plasma from uterine veins (7.1 + 3.4 and 5.2 + .9), ovarian arteries (.6 + .3 and 1.1 -+ .3) or ovarian veins (.6 + .1 and .8 -+ .3). The rate of blood flow from the severed ovarian artery was higher (P<.05) in the pregnant ewes (4.2 -+ 1.6 vs .9 + .2 ml/min). The quantity of PGF apparently being transported to the ovary in arterial plasma was higher (P<.05) in pregnant (2.1 -+ .5 ng/ml) than in nonpregnant ewes (.5 + .2 ng/min). 
INTRODUCTION
Prostaglandin F20 ~ (PGF20 ~) is luteolytic in nonpregnant sheep (Douglas and Ginther, 1973 ; Goding et al., 1972; McCracken et. al., 1970) . Concentrations of PGF2a (or total PGF) were observed to be higher after day 13 of the estrous cycle in uterine and utero-ovarian venous plasma (Baird et al., 1973; Bland et. al., 1971; and in endometrium (Wilson et al., 1972b) . Barrett et al. (1971) suggested that the uterine luteolysin acted directly on the corpus luteum by passing from the uterine vein to the ovarian artery. Investigations of uterine and ovarian vascularity in sheep Ginther, 1973a, b, 1974; Ginther and Del Campo, 1974) provided anatomical evidence to support this hypothesis. Evidence from various types of investigations indicates that the uterine vein is the proximal component and the ovarian artery is the distal component of the luteolytic pathway in nonpregnant ewes (Caldwell and Moor, 1971; Ginther and Bisgard, 1972; Ginther et al., 1973; McCracken et al., 1971 Coudert et al. (1974) did not find, in six of seven ewes, transport of titrium-labeled PGF2& from the uterine vein to the ovarian artery reported by McCracken et al. (1971) .
Prostaglandin F2a was higher in pregnant than in nonpregnant ewes in endometrium and uterine venous plasma on day 13 (Wilson et al., 1972a) and on the average, on days 11 through 16 . stated that they did not find, in two pregnant ewes, the periodic peaks of PGF in the uteroovarian venous plasma observed in two nonpregnant ewes on days 15 and 16.
If production of PGF2& is not suppressed by pregnancy then its transfer to or uptake by the ovary might be reduced. The purpose of this investigation was to determine if pregnant ewes differ from nonpregnant ewes in levels of PGF in the ovarian artery and vein and in ovarian and luteal tissue on day 15.
EXPERIMENTAL PROCEDURE
Mature nonpregnant ewes were kept with brisket-painted vasectomized rams and checked for estrus twice daily. As ewes came into estrus (estrus = day 0), they were assigned at random to pregnant and nonpregnant groups. Those in the pregnant group were hand-mated to fertile rams twice a day until they were no longer in standing estrus. Pregnancy was confirmed following collection of all samples by flushing the uterine horns with saline and observing the eluted material for the presence of embryos.
Plasma and tissue samples were collected from 10 ewes in each group on day 15 postestrus through a mid-ventral laparotomy under pentobarbital sodium anaesthesia. The number of follicles ~>2 mm in diameter and the size of each of these follicles were recorded prior to sampling. Fifteen ewes had ovulated unilaterally and blood samples were collected from the same side as the corpus luteum. Samples were collected from one side at random in five ewes which had a corpus Iuteum in each ovary, two nonpregnant and three pregnant.
Blood samples were collected in the following order; ovarian vein (ovarian branch of the utero-ovarian vein), ovarian artery and uterine vein (uterine branch of the utero-ovarian vein). Ovarian venous blood was collected from a prominent vein close to the ovary. A portion of the ovarian artery (10 to 15 mm)immediately before it entered the ovary was dissected free from the mesovarium and ovarian vein(s) prior to sampling of ovarian vein in order to minimize the time interval between venous and arterial collections. As soon as the ovarian venous blood was collected, the ovarian artery was severed with a scalpel blade and blood was collected into a graduated, heparinized centrifuge tube. Arterial blood collection was timed and was terminated at 10 min or 30 ml, whichever came first. Uterine venous blood was then collected from the main uterine vein by venipuncture. During collection of ovarian venous blood, vessels draining the oviduct and anterior portion of the uterine horn near the ovarian pedicle were occluded to minimize the chance of collecting blood of uterine origin.
Synthesis of PGF in each blood sample was inhibited by the addition of .1 N HC1 at the rate of .1 ml/ml of blood as soon as collection was completed. After centrifugation and measurement of volume, the plasma was frozen and stored at -20 C for extraction of PGF.
The ovary on the side of blood collection was removed as quickly as possible after the ovarian artery was severed. The ovary on the other side was removed following the collection of blood from the uterine vein. Corpora lutea were dissected free as soon as each ovary was removed. Each tissue sample was immediately placed into a plastic vial, frozen in liquid nitrogen, weighed and stored at -20 C for extraction of PGF.
Prostaglandins F were measured in each plasma and tissue sample by radioimmunoassay of a PGF fraction which was obtained by chromatography of an extracted aliquot . Percent recovery after extraction and chromatography was determined for each PGF fraction and the measured level of PGF was adjusted to 100% recovery. Concentration of PGF (ng/ml) was adjusted for the amount of HCI added to each blood sample so that concentrations reported represent 100% plasma.
Data on content and concentration of PGF in tissue and weight of tissue were analyzed as a split plot design by least squares methods for unequal subclass numbers, with treatment A (nonpregnant or pregnant) and treatment B (unilateral or bilateral ovulation) and treatment A by treatment B interaction considered to be randomly distributed over ewes. Location (side of or side opposite blood collection) was considered to be random within ewes. Data on PGF in plasma and rate of blood flow were analyzed for main treatment effects (A and B) and interaction by least squares methods for unequal subclass numbers. Due to heterogeneity of variance, data on rate of blood flow were transformed to logarithms for analysis.
RESULTS AND DISCUSSION
On day 15 the concentrations (ng/ml) of PGF in uterine venous plasma in pregnant (5.2 + .9) and nonpregnant ewes (7.1 + 3.4) were not different. These values were similar to those reported by Wilson et al. (1975) on day 15 postestrus (7.7 + 1.2 and 6.9 -+ 3.3, respectively).
Plasma concentration of PGF in pregnant and nonpregnant ewes did not differ in the ovarian artery (1.1 + .3 vs .6 + .2 ng/ml) or in the ovarian vein (.8 + .3 vs .6 + .1 ng/ml). However, since the mean rate of blood flow from ovarian arteries was approximately 4.5 times greater in" pregnant than in nonpregnant ewes (4.2 + 1.6 vs .9 -+ .2 ml. plasma/min; P<.05), total PGF transported in ovarian arterial plasma was higher (P<.05) in pregnant ewes (2.1 + .5 vs .5 + .2 ng/min).
It has been suggested that PGF2~ in the uterine vein is transferred directly to the ovarian artery in ewes (Barrett et al., 1971; McCracken et al., 1971) . Other systems are capable of transferring substances from veins to arteries as demonstrated by the local transfer of testosterone from the testicular vein to the testicular artery in rats (Free et al., 1973) and sheep . There was no relationship between the concentrations of PGF in ovarian arterial and uterine venous plasma (correlation coefficients for nonpregnant and pregnant ewes were -.22 and -.16, respectively). PGF flowing through the ovarian artery (ng/min) was not correlated with concentration of PGF in the uterine vein (r = -.31 and .07 for nonpregnant and pregnant ewes, respectively). It was not possible to determine if any of the PGF measured in the arterial plasma had been transferred directly from the uterine vein.
Matmer and Thorburn (1969) observed that the volume of ovarian venous blood flow progressively decreased from day 13 to 16 in nonpregnant ewes. Niswender et al. (1973) , using labeled microspheres, observed a decrease in blood flow from day 12 to 16 in ovarian arteries in nonpregnant but not in pregnant ewes. These results are supported by the lower blood flow obtained in nonpregnant ewes in the present study. It was proposed by Pharriss et al. (1970) that PGF2~ may be luteolytic through its venoconstrictive properties. Exogenous PGF2t x decreased ovarian blood flow, as measured by labeledmicrospheres, in nonpregnant ewes following its infusion into a uterine vein (Thorburn and Hales, 1972) .
It is suggested that either the rate of ovarian blood flow is independent of concentration of PGF or the presence of a conceptus provides a mechanism which prevents PGF from reducing the rate of blood flow. The correlation between concentration of PGF in the uterine vein and rate of blood flow was negative in nonpregnant ewes (r = -.28, P>.05) and positive in pregnant ewes (r = .47, P>.05). The correlation coefficients (P>.05) for concentration of PGF in the ovarian artery and rate of arterial blood flow were .09 and -.34 in nonpregnant and pregnant ewes, respectively.
Corpora lutea in nonpregnant and pregnant ewes on day 12 receive most of the ovarian arterial blood (Niswender et al., 1973) . On day 16 the proportion received by corpora lutea is decreased in nonpregnant but not in pregnant ewes. Thus, it is suggested that more PGF is transported directly to corpora lutea in pregnant than in nonpregnant ewes on day 15. Exogenous PGF2a has been observed to decrease the proportion of total ovarian blood flow received by corpora lutea in nonpregnant ewes (Thorburn and Hales, 1972) . However, Bolt et al. (1974) found that progesterone secretion began to decrease prior to measurable changes in luteal vascular permeability in ewes injected with PGF20 l.
Concentrations of PGF in ovarian venous plasma were not correlated significantly with the levels of PGF in ovarian arterial plasma or ovarian luteal tissue in either pregnant or nonpregnant ewes.
Corpora lutea from nonpregnant and pregnant ewes did not differ in mean weight (434 -+ 27 and 534 + 56 mg, respectively), in content aBlood was collected from same side as corpus luteum in unilaterally-ovulating ewes and from one side at random in bilaterally-ovulating ewes. Ovaries on same side as blood collection were removed first.
bType of ewe by location of ovary interaction of content and concentration of PGF was significant (P<.05). Type of ewe by type of ovulation by location of ovary interaction of concentration of PGF was significant (P<.05).
Destruction of follicles prevents the luteolytic effect of intrauterine devices (Ginther, 1971) and reduces the luteolytic effect of PGF2c ~ (W.
Hansel, personal communication). In this investigation, the correlation between concentration of PGF in ovarian tissue and the sum of follicle diameters per ovary was low and nonsignificant in both nonpregnant (r = .19) and pregnant (r = .22) ewes. The correlation in ovaries which did not contain a corpus luteum (r = .43) was not different from that in ovaries with a corpus luteum (r = .14). Follicular development, as measured by the sum of follicle diameters per ovary, in ovaries which did not contain a corpus luteum (8.7 + 1.3 mm) was about the same as in ovaries which had corpus luteum (8.2 + 1.5 ram).
The prevention of luteolysis in the ewe by pregnancy, as measured on day 15, does not appear to be due to changes in the levels of PGF in the ovarian artery or vein, or in ovarian or luteal tissue.
